Quantitative Immunofluorescence to Study Phagosome Maturation.
Cells such as macrophages and neutrophils can internalize a diverse set of particulate matter, illustrated by bacteria and apoptotic bodies through the process of phagocytosis. These particles are sequestered into phagosomes, which then fuse with early and late endosomes, and ultimately with lysosomes to mature into phagolysosomes, through a process known as phagosome maturation. As phagosomes change, they acquire and divest proteins that are associated with the various stages of phagosome maturation. These changes can be assessed at the single-phagosome level by using immunofluorescence methods to study phagosome maturation. Typically, we use indirect immunofluorescence methods that rely on primary antibodies against specific molecular markers that track phagosome maturation. Most commonly, phagosome maturation in macrophages can be determined by staining the cells for Lysosomal-Associated Membrane Protein I (LAMPI) and measuring the fluorescence intensity of LAMPI around each phagosome by microscopy or flow cytometry.